Objective: To present and determine the impact of the Mindfulness-Based Program for Infertility (MBPI). Design: Controlled clinical trial. Setting: University research unit. Patient(s): Fifty-five infertile women completed the MBPI, and 37 infertile women were assigned to a control group. Intervention(s): The MBPI includes 10 weekly sessions, in a group format, with a duration of about 2 hours each (men attend three sessions). Main Outcome Measure(s): Standardized measures of depression, state anxiety, entrapment, defeat, internal and external shame, experiential avoidance, mindfulness, self-compassion, and infertility self-efficacy were endorsed pre-and post-MBPI. Result(s): The MBPI group and the control group were shown to be equivalent at baseline. By the end of the MBPI, women who attended the program revealed a significant decrease in depressive symptoms, internal and external shame, entrapment, and defeat. Inversely, they presented statistically significant improvement in mindfulness skills and self-efficacy to deal with infertility. Women in the control group did not present significant changes in any of the psychological measures, except for a decrease in self-judgment. Conclusion(s): Increasing mindfulness and acceptance skills, as well as cognitive decentering from thoughts and feelings, seem to help women to experience negative inner states in new ways, decreasing their entanglement with them and thus their psychological distress. Data suggest that the MBPI is an effective psychological intervention for women experiencing infertility.
I nfertility presents many challenges to infertile couples. It has been described as a stressful condition not only from a medical perspective but also in terms of psychological burden, with couples stating that it corresponds to a very demanding life crisis (1) (2) (3) . Emotional consequences tend to arise from the inability to conceive a child, affecting each partner's personal life and the couples' life. Studies focusing on the psychological consequences of infertility have produced mixed results (4) (5) (6) (7) (8) (9) (10) . Most couples are able to adjust and cope with infertility, but others present problematic emotional responses such as depression and anxiety (11, 12) .
Over the past few decades, psychological interventions have been developed to address the psychological consequences of infertility. According to Boivin (13) , positive results from psychological interventions can occur in feelings of anxiety, tension, and worry, more than in depressive symptoms. This investigator states that interventions that emphasize education and skills training are more effective than those addressing emotional expression and support. Another study reviewing results from group interventions and individual/ couple psychotherapy (14) found that both intervention formats tend to decrease anxiety and depression. In another meta-analysis, Hammerli, Znoj, and Barth (15) analyzed 21 controlled studies about the efficacy of psychological interventions in terms of mental health indicators and pregnancy rates. No significant effects were found regarding mental health, but significant effects were found in pregnancy rates in couples who were not using assisted reproductive technology. These investigators also suggest that women may benefit more from psychological interventions when compared with their male partners. Recently, the Integrative Body-Mind-Spirit intervention has proved successful at improving the psychosocial and spiritual well-being of women undergoing their first IVF treatment cycle (16) . Domar and colleagues examined the impact of a group mind/body intervention on pregnancy rates in IVF patients and found that participation in such a program increased pregnancy rates for cycle 2, but mental health variables were not studied (17) . Another study conducted by Korszycki and colleagues pointed out that interpersonal psychotherapy may be a promising treatment for depressed infertile women, but they argue that subsequent studies are needed to support these results (18) .
Several mindfulness-based interventions have been applied and proved effective in numerous health problems such as chronic pain, cancer, anxiety disorders, depression, and so on (19) , but to our knowledge a mindfulness-based program specifically addressing infertility has not been developed until now.
Considering that infertile patients may also benefit from such an approach, the Mindfulness-Based Program for Infertility (MBPI) was developed and studied. The MBPI is based on the Mindfulness-Based Program for Stress Reduction (20) , the Mind/Body Program for Infertility (21) , and basic principles of acceptance and commitment therapy (ACT) (22) . It is a structured group intervention targeting infertile women that aims to cultivate mindfulness and acceptance, helping them to move in a chosen and valued life direction.
The MBPI is intended to develop willingness/acceptance through a process of contacting the present moment and being in touch with the unfolding experience in an open and nonjudgmental way. This can be reached by mindfulness practice, bringing awareness to internal and external experiences as they occur in the moment (23). Another important skill learned during the MBPI is cognitive defusion or cognitive decentering. Recognizing that our mind tends to create stories about our lives, it is important to help people to become aware of their story as a story instead of a set of ''truths'' (24) . In other words, it involves distancing from the mind and noticing the story it is telling rather than getting absorbed in it (25) .
Furthermore, attitudes of kindness, curiosity, and willingness to be present with the unfolding experience are promoted, as well as the ability to recognize our own experiences as part of the larger human experience.
One of the main goals of MBPI is to promote psychological flexibility/acceptance. This is intended to be achieved through mindfulness practice but also through the use of metaphors such as ''the mind as a radio always on'' and ''the coach and passengers'' (22) and through emphasizing the importance of values clarification and committed action. These metaphors are derived from ACT and support the embracing of a new attitude towards private events, promoting their observation, decentering, and nonreacting. The exercise ''the pain in my head'' (26) is also intended to promote acceptance, willingness, and openness to painful thoughts without trying to suppress, modify, or control them.
The aim of the current study is to present data on the efficacy of the MBPI in a sample of infertile women pursuing medical treatment for their infertility.
MATERIALS AND METHODS

Participants
Participants were women who answered a recruitment announcement posted at the Portuguese Fertility Association (patients association) website. The Executive Committee of this association evaluated and approved the study. Inclusion criteria were age (18 years or older) and an infertility medical diagnosis. Participants were all married or living with a partner in a heterosexual relationship (Portuguese legal requirements for access to infertility consultations).
A total of 102 women answered the post. Sixty-one took part in the MBPI group, and 41 integrated the control group. One woman in the MBPI group (1.6%) gave up her participation before the admission interview for professional reasons. After completing the interview, five women (8.3%) dropped out from the study (two for professional reasons, one for marital reasons, one for family reasons, and one for unknown reasons). In the control group there was a dropout rate of 12.2% for unknown reasons. Thus, the MBPI was applied in five groups (two in Lisbon, two in O'Porto, and one in Coimbra), for a total of 55 participants. The control group was composed of 37 women. These women answered the recruitment announcement but lived in places where the MBPI sessions were not scheduled. Women in both groups presented a primary infertility diagnosis.
Instruments
Before and after the MBPI (10-week interval), the following set of self-report measures was completed by all the subjects:
Beck Depression Inventory (BDI; 27-29)-BDI is a well-known self-report measure for the assessment of depressive symptoms. In this study we found a Cronbach alpha of .85 in the MBPI group and of .91 in the control group.
State Anxiety Inventory form Y (STAI-Y1; 30, 31)-In this study, we used the state anxiety subscale that captures the way subjects are feeling in the moment they are answering. The Cronbach alpha found for STAI-Y1 was .93 in the MBPI group and .95 in the control group.
Others As Shamer (OAS; 32, 33)-This 18-item scale measures external shame (global judgments of how people think others view them). A Cronbach alpha of .93 was found in both the MBPI group and the control group.
Experience of Shame Scale (ESS; 33, 34)-The ESS is a 27-item questionnaire assessing feelings of shame around three key domains of self: character, behavior, and body. In this study, a Cronbach alpha of .96 was found in the MBPI group and of .95 in the control group. Entrapment Scale (EE; 35, 36)-The EE assesses external entrapment (perception of things in the outside world that induce escape motivation) and internal entrapment (escape motivation triggered by internal thoughts and feelings). In the current study, both subscales presented a Cronbach alpha of .92 in both groups.
Defeat Scale (DS; 35, 37)-This is a 16-item measure of the sense of failed struggle and losing rank. In the MBPI group, a Cronbach alpha of .92 was found, and in the control group it was .96.
Acceptance and Action Questionnaire II (AAQ II; 38, 39)-AAQ-II is a seven-item measure that assesses psychological inflexibility/experiential avoidance. In the current study, the AAQ-II presented a Cronbach alpha of .85 in both groups.
Self-Compassion Scale (SCS; 40, 41)-SCS is a measure of self-compassion that comprises a self-judgment subscale and a self-compassion subscale. The first one corresponds to the sum of self-criticism, isolation, and overidentification and showed a Cronbach alpha of .90 in the MBPI group and of .93 in the control group. The second corresponds to the sum of self-kindness, common humanity, and mindfulness and presented a Cronbach's alpha of .92 in the MBPI group and of .90 in the control group.
Infertility Self-Efficacy Scale (ISE; 42, 43)-ISE is an instrument aimed at measuring infertile patients' perception of their capability to use their own cognitive, emotional, and behavioral abilities for dealing with infertility and medical treatment. The ISE presented a Cronbach alpha of .95 in both the MBPI group and the control group.
Frieburg Mindfulness Inventory (FMI; 44)-FMI is a questionnaire measuring mindfulness skills. It proved to be sensitive to change and can also be used with subjects without previous meditation practice. In this study, the FMI showed a Cronbach alpha of .77 (it was completed by a subgroup of 30 women in the MBPI group).
A semistructured clinical interview was used for MBPI admission. This interview allows the gathering of demographic and clinical data and screening for severe psychopathology.
Procedures
The study was evaluated and approved by the Scientific Committee of the Faculty of Psychology and Educational Sciences of the University of Coimbra. It was also approved by the Portuguese Foundation for Science and Technology and, as mentioned before, by the Portuguese Fertility Association board. The aims of the study, inclusion criteria, participants' role, researchers' obligations, and procedure to participate (contact the first author by e-mail) were explained in the recruitment post. Women in the control group answered this post but did not live in Lisbon, O'Porto, or Coimbra and could not attend the MBPI sessions (they agreed to join the control group and were given the opportunity to participate in future editions). Clinical information regarding infertility was provided by the participants (there was no consulting of medical records). All the subjects gave their written informed consent, and participants in the MBPI group also signed a pregnancy policy statement.
Participants in both groups completed the set of self-report measures at baseline and after the MBPI (the assessment protocol took about 30 minutes to complete). Participants in the MBPI group also attended a structured clinical interview. The assessment protocol was delivered to the participants in the MBPI group during the admission interview and at the end of the last MBPI session and was completed at home. It was then returned to the research team by mail. In the control group the assessment protocol was sent and returned by mail (stationary post envelopes were provided).
The MBPI includes 10 weekly sessions of 2 hours each, except for one of the sessions that lasts for one day. It is a structured psychosocial intervention program, with a group format (maximum 15 women). Male partners are invited to participate in three sessions. Sessions were led by the first author who is an experienced clinical psychologist with training in mindfulness-based approaches, ACT, and psychological interventions for infertile patients. Support materials are provided, including a Participant's Manual and an audio CD with mindfulness meditation instructions. The Participant's Manual consists of a set of handouts that cover various topics (definition of mindfulness, the importance of being in the present moment, instructions for mindfulness practice, healthy behaviors, copies of ''progress notes,'' and forms for the exercises).
The audio CD presents an introductory note in which basic aspects of mindfulness practice are revisited (the importance of regular practice, of body posture, of the venue for practice). Several instructions for mindfulness meditation are also available: ''body scan'' (20, (45) (46) (47) , ''three minutes breathing space'' (45) , ''sounds and thoughts meditation'' (45) , ''being in the present moment'' (46, 48) , ''inviting a difficulty'' (49) , ''being where we already are'' (26) , ''leaves in the stream'' (50), and ''mountain meditation'' (51) . Each of these practices is held during sessions, and participants are invited to repeat it, if possible on a daily basis, during the following week.
A Therapist Manual was also organized, describing the details for conducting each session. This manual includes guidelines and the script for applying the admission structured clinical interview. Suggestions of self-report instruments are also incorporated.
Most of the MBPI sessions follow a similar structure. They begin with a first half-hour of sharing (optional). This time for sharing begins in the second session as the first one follows a different format that is detailed below.
After the first half hour, a formal mindfulness practice is held, followed by sharing how participants felt, what they have noticed, how the experience was for them. The set of formal practices selected for the MBPI is commonly used in mindfulness programs. Informal mindfulness practice is also presented as early as the second session through mindful eating (''the raisin meditation''; 26). The 3-minute breathing space (44) ends each session.
Metaphors and experiential exercises are included in most of the sessions. These comprise an experiential exercise of listening to others, the introduction of values clarification (valued life directions) through the imagery exercise ''10 years of marriage'' (25) , and a psychoeducational component regarding healthy lifestyle (exercise, nutrition, caffeine, alcohol, nicotine, herbal remedies, etc.).
Of the 10 sessions that make up the MBPI, three of them have a different structure from the one just described (husbands are invited to participate in these three sessions).
The first session is mainly introductory, beginning with each person introducing her-/himself. The therapist then addresses the experience of infertility, highlighting what is known about its psychological impact. The aims, contents, and program structure are presented. This first session ends with all participants invited to the mindfulness practice ''mountain meditation'' (51) .
The sixth session lasts for one day and takes place on a Saturday or a Sunday. The agenda for the session is presented, and participants get ready for practicing hatha yoga for an hour. A trained yoga teacher conducts this practice following a sequence of yoga postures recommended by Kabat-Zinn in the Mindfulness-Based Stress Reduction Program (20) . Before lunch together, participants watch the video The Joy of Stress by Loretta LaRoche. In the afternoon, creativity is encouraged through the exercise ''map of life.'' Although this exercise resembles that of the Mind/Body Program for Infertility (21) , its aim is to highlight the importance of values as chosen life directions as well as committing to building patterns of effective action towards a meaningful life (26) . After this, each couple is invited to accomplish a communication exercise intended to provide an opportunity for each partner to share her/his feelings about the relationship. To end this session, the mindfulness practice ''listening to classical music'' (26) is held.
Finally, the eighth session includes invited guests who offer to share their experience. These guests are a couple who has adopted, a couple who has a child conceived with donor gametes, and a couple who has chosen to remain childless. The goal is to provide participants with the contact with different options, fostering debate and exchange of ideas and experiences.
The MBPI sessions were held between May 2009 and May 2010, and according to a previously established rule, women in this group did not miss more than two sessions.
Statistical Analysis
All quantitative data were analyzed using SPSS (ver. 18; 2010 SPSS Inc.). First, independent samples t tests were conducted to explore whether there were differences between the groups regarding demographic variables. Depending on the nature of clinical variables, the groups were compared through independent samples t tests, c 2 -tests, and Fisher tests (52) . When significant differences were found, Pearson and point-biserial correlation coefficients were used. Independent samples t tests were also performed to explore the equivalence between the groups regarding the study variables. The effect size considered for these analyses was the eta square (h 2 ), according with Pallant's (53) recommendations. An h 2 ¼ .01 was considered small, h 2 ¼ .06 moderate, and h 2 ¼ .14 large (54).
To explore mean differences between pretreatment (T1) and post-treatment (T2), between-groups and time Â group interaction effect repeated measures analyses of variance (ANOVAs) were conducted, considering the MBPI and the control group as the between-subjects factor. Mean differences of the study variables were also studied in each group through paired samples t tests. Effect sizes were assessed through partial eta 2 (h 2 p). An h 2 p % .05 corresponds to a small effect, h 2 p [.05; .25] to a medium effect, h 2 p [.25;
.50] to a large effect, and h 2 p >.50 to a very large effect (52) .
Independent samples t tests and repeated measures ANOVA assumptions were verified through skewness and kurtosis. Sphericity assumption for the repeated measures ANOVAs were analyzed through Mauchly's W. Whenever this assumption was not verified, we used the Huynh-Feldt epsilon (ε>.75) or the Greenhouse-Geisser epsilon (ε< .75), which correspond to probability correction factors of the F-statistics' significance (55) .
A confidence interval of 95% was used in all the analyses.
RESULTS
Social demographic and clinical information about the MBPI and control groups is presented in Table 1 . The groups were equivalent in years of education and years of marriage. Differences in age were found, but age did not correlate with dependent variables. No significant differences were found regarding clinical variables except for medical treatment previous to the study participation and current medical treatment approach, but these variables did not correlate with dependent variables. Differences between the groups concerning the study variables were also addressed ( Table 2 ). The MBPI group and the control group did not present significant differences in any of the variables, making them equivalent at baseline.
Group comparisons were conducted based on time and group direct effect as well as on the time Â group interaction effect. As we can see in Table 3 , a significant direct effect of time was found for depression, external shame, internal shame, external entrapment, internal entrapment, defeat, psychological inflexibility/experiential avoidance, selfjudgment, and self-efficacy to deal with infertility. Medium effect sizes were found. There were no significant direct time effects regarding self-compassion. No significant direct group effects were found in any of the studied variables.
Significant time Â group interaction effects were found for depression, external shame, internal shame, external entrapment and internal entrapment, defeat, and selfefficacy to deal with infertility, all of them with medium effect sizes. No significant time Â group interaction effects were found in anxiety, psychological inflexibility/experiential avoidance, self-compassion, or self-judgment.
According to Table 4 , when comparing mean scores before (T1) and after the program completion (T2) in the MBPI group regarding those variables with significant time Â group effect, a significant decrease was found in: depression, external shame, internal shame, external entrapment, internal entrapment, and defeat. On the other hand, there was a significant increase in self-efficacy to deal with infertility.
Besides those variables with significant time Â group effects, we have also explored mean comparisons before (T1) and after the MBPI (T2) in the two groups, separately, through paired samples t tests. In the MBPI group, there was also a significant decrease in anxiety, experiential avoidance, and self-judgment. No differences were found in self-compassion. As mentioned before, mindfulness skills were also assessed in a subgroup of 30 MBPI participants and a significant increase [t(54) ¼ À4.24, P< .001,
The same analysis was conducted in the control group, and no differences were found in any of the considered variables, except for a significant decrease in self-judgment.
DISCUSSION
The MBPI is a psychological intervention program that was developed specifically for infertile patients. The overall aim of this study was to examine the efficacy of the MBPI in a sample of infertile women. Several variables were included in the study, and a control group was used for comparison.
When considering the interaction time Â group effect, significant differences were found in terms of depressive symptoms, internal and external shame, internal and external entrapment, and defeat, all of them presenting medium effect sizes. Participants in the MBPI revealed a significant decrease in these psychopathological measures. Another significant interaction time Â group effect was found regarding the perception of self-efficacy to deal with infertility, which presented a significant increase in women who participated in the program. Depressive symptoms are related to distorted thoughts about ourselves, and themes of worthlessness and selfblame are rather frequent. Decentering from thoughts and observing them for what they are, merely thoughts and not necessarily corresponding to reality, is one of the skills trained during the MBPI, and this may be a crucial factor for the depressive symptoms reduction (49) . Depression is also related to entrapment and defeat, and our results also show a decrease in these variables, meaning that the way these women perceive things in the outside world, as well as their internal feelings and thoughts, induce less escape motivation (35) . The perception of being in a struggle and getting defeated by their infertility was also lower, and this may allow a broader perspective (e.g., other family-building options).
Through mindfulness practice, participants became more conscious of their internal and external experience in the present moment with an attitude of openness and curiosity. Thus, painful thoughts and feelings related to the past (e.g., ''previous abortion'') or to the future (e.g., ''I will never be a mother'') are recognized without trying to suppress or modify them. Through metaphors (e.g., bus and passengers metaphor) (22) , participants were able to compare their relationship with their own thoughts with that of someone who struggles with these thoughts instead of living their life. As for internal and external shame, MBPI participants seem to perceive themselves less negatively, as less inadequate, different, unlovable, or unworthy (internal shame). In addition, they seem to see themselves as existing in the mind of the others as someone with less negative characteristics, showing less external shame (35, 56) .
Perception about their ability to engage in a set of cognitive, emotional, and behavioral skills related to the medical treatment of infertility was also significantly improved in MBPI participants.
When considering mean comparisons within the MBPI group, we also found that participants have decreased anxiety symptoms, self-judgment, and experiential avoidance. They seem to be more capable of accepting their adverse inner mental states (e.g., feelings, thoughts, bodily sensations) and have more psychological flexibility (26, 38) , which makes them more capable of conscious and deliberate actions, guided by their values, in a flexible and adaptable way (25) . Values clarification (chosen life directions) and the use of metaphors and experiential exercises led them to be less focused on their infertility problem and more able to engage in life. Moreover, they tend to feel less isolated, adopt a less self-critical attitude, and be less entangled with their infertility problem.
Women in the control group did not present significant changes in any of the psychological measures, except for self-judgment. Since this corresponds to a sum of isolation, overidentification, and self-criticism, we hypothesize that their participation in the study may have provided a sense of not being alone and of doing something positive for others, which may in turn contribute to a less self-critical attitude. Moreover, half of the participants in this group started medical treatment during the period of the MBPI application, which may have helped them to feel more supported, less isolated, and less identified with the problem. In the MBPI group, 18 (32.7%) participants started infertility treatment. In fact, it should be mentioned that our control group resembles a waiting list-type control group, and taking action to try to solve their infertility condition, contact with health care providers, having more information about the treatment itself, and developing expectations and hope about the possibility of being a biological mother may play an important role in the observed change (57) .
This study entails some other limitations. Participants' recruitment was conducted through the website of the Portuguese Fertility Association, which means that they have Internet access and may be particularly informed and motivated to some kind of psychological intervention. However, since the recruitment procedure was exactly the same for the control group, this topic is less relevant. Another limitation relates to the number of participants. However, analysis of 21 controlled studies on the effectiveness of psychological interventions targeting infertile patients (15) shows that only seven of these studies were conducted on samples of greater size than ours. Participants in both groups were at different stages of their medical treatment and with various indications regarding the medical protocol to be followed, which can be confounders. Even so, results may indicate that the MBPI can be applied to infertility patients regardless of the treatment stage they are in, treatment approach, and infertility history.
By examining this efficacy study on the basis of quality indicators proposed by Hammerli and colleagues (15) , we can see that standardized psychological measures were used as dependent variables, the study included an experimental and a control group, and inclusion criteria were established. Although it is not a randomized controlled trial, we emphasize that participants showed equal interest in joining the program and shared similarities (primary infertility diagnosis, access to the Internet). The criteria for their distribution to the experimental or the control group was of a geographical nature, and participants in the control group were given the opportunity to participate in future MBPI editions. Since there are 10 public clinics and 16 private clinics in Portugal and they are fairly well distributed in the north, center, and south of the country, participants in both groups were medically assisted more or less in the same clinics, decreasing the probability of eventual influences of geographical differences. Furthermore, the groups did not present significant differences in demographics and were equivalent at baseline regarding the psychological measures used. In general, the probability of systematic differences in comparison groups at baseline was low, diminishing the risk of selection bias (58) . The low attrition rate is also worth noting.
This was not a blind study given the nature of practical impediments to collecting the sample. The dropout rate before group allocation did not exceed 12.2%, which is favorable (values below 20% are considered good). Throughout the study, considering baseline assessment and post-MBPI, there was no attrition bias.
Our findings suggest that the MBPI is an effective psychological intervention for women experiencing infertility. Effects were found on several measures, not only regarding psychopathology, but also in terms of emotion regulation processes, mindfulness skills, and the way participants perceive their ability to cope with the demands of infertility and its medical treatment. In fact, this program seems to particularly contribute to a decrease in depressive symptoms and an increase in patients' mindfulness skills and perception of their own ability to deal with infertility in a favorable manner. Preliminary data also point to the maintenance of therapeutic gains at a 6-month follow-up, and further research is being carried out in this context.
Thus, despite the limitations mentioned, results point to the effectiveness of the MBPI. To our knowledge, this is the first program that focuses specifically on mindfulness and acceptance skills designed for people with infertility, and we expect that its pioneering nature will stimulate the interest and curiosity of researchers and clinicians to extend its application. The MBPI can contribute to minimizing suffering and the negative consequences that infertility and its treatment trigger and help these patients to live a more vital, flexible, and values-based life and be less focused on infertility.
